Summary: A total of 1,272 patients with gastric cancer were admitted to our institute for surgery during 12 years (1975)(1976)(1977)(1978)(1979)(1980)(1981)(1982)(1983)(1984)(1985)(1986). Of these, 1,059 (83.4%) underwent gastrectomy. Among these, 252 (23.8%) were total gastrectomy (TG), involving 160 (63.5%) cases of cancer mainly located in the upper third of the stomach, 81(32.1%) in the middle third and 11(4.4%) in the lower third. Radical TG was performed in 65.9% and palliative TG in 34.1%. Roux-en-Y reconstruction was selected in 80%, jejunal interposition in 17.6% and double tract in 2.4%. The survival rate was improved by introducing extended lymph node dissection, especially in the cases of stage III & IV cancer in which a combined pancreaticosplenectomy could lead to cure when associated with lymphadenectomy. In cases of a positive serosal exposure, the 5-year survival rate was increased by extended lymphadenectomy from 21% to 46% (p<0.02) . Anastomotic leakage occurred in 4.2%. The postoperative mortality rate was 1.6%, occurring in only 4 patients.
Summary: A total of 1,272 patients with gastric cancer were admitted to our institute for surgery during 12 years (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) . Of these, 1,059 (83.4%) underwent gastrectomy. Among these, 252 (23.8%) were total gastrectomy (TG), involving 160 (63.5%) cases of cancer mainly located in the upper third of the stomach, 81(32.1%) in the middle third and 11(4.4%) in the lower third. Radical TG was performed in 65.9% and palliative TG in 34.1%. Roux-en-Y reconstruction was selected in 80%, jejunal interposition in 17.6% and double tract in 2.4%. The survival rate was improved by introducing extended lymph node dissection, especially in the cases of stage III & IV cancer in which a combined pancreaticosplenectomy could lead to cure when associated with lymphadenectomy. In cases of a positive serosal exposure, the 5-year survival rate was increased by extended lymphadenectomy from 21% to 46% (p<0.02) . Anastomotic leakage occurred in 4.2%. The postoperative mortality rate was 1.6%, occurring in only 4 patients.
Introduction
The Combined resections such as pancreatico-splenectomy were performed in 115 of the 166 (69.3%) cases of radical TG. Alimentary tract reconstruction following TG was usually by the Roux-en-Y procedure in the majority (80.0%) of cases, by jejune interposition in 17.6%, and by double tract in 2.4%, as shown in Table 1 .
In advanced cases, Roux-en-Y was usually performed, while in early cancers in C and in CM, jejunal interposition was more frequently employed excluding about one half of all cases of proximal gastrectomy that received jejunal interposition for a small early gastric cancer in C. The rate of positive lymph node metastasis in the patients with TG is summarized in Table 2 . The para-aortic lymph node metastasis rate was 46% (28/61) in those that underwent para-aortic lymph node dissection with TG (Table 2) .
After 1980, lymphadenectomy was performed with TG more radically than before. The numbers of TG cases with Fig. 2 , and in cases of serosal exposure (S2) are summarized in Fig. 3 . The correlation of Table 4 . Postoperative complications are summarized in Table 5 , with an overall operative mortality rate of 1.6%
(4/252) in TG.
Discussion
Surgical treatment of gastric cancer consists of partial gastrectomy or TG that includes lymph node dissection. The indication for TG is an advanced cancer situated in C and/or invading the upper third from the middle (MC) or from the lower third of the stomach (AMC). Gastric cancer located in A and M without invasion to the upper third usually requires distal and/or subtotal distal gastrectomy for the curative operation. However, when pericardia lymph node metastasis determined preoperatively by CT and MRI or intraoperatively even in cases of M and A, then TG should be selected to ensure a curative operation to further complete the lymphadenectomy. For small early cancer in C, proximal gastrectomy with jejunal interposition is mainly performed. For an early cancer situated in CM (or MC), or for a superficial spreading type early cancer (more than 5 cm in diameter) in C, then TG mainly employed.
A high positive lymph node metastasis rate for cases of an upper gastric cancer was noted in the right and left cardia nodes, the lymph nodes along the left gastric artery (No.7), at splenic hilus (No.10), and in the nodes along the splenic artery (No.ll) in the present study. In addition, the Group 3 lymph nodes, such as the lymph nodes in the hepatoduodenal ligament and the nodes around the pancreas, had a relatively high metastasic rate. The para-aortic lymph nodes (No.16) also had a high rate of metastasis, of 46%. In particular, the lymph nodes around the renal vein in No.16 were frequently involved. For an advanced cancer in C, TG should be selected because the 5-year survival rate was 60.9% following TG and was only 33.2% following proximal gastrectomy (Takeda et al. 1991 ). The extended radical TG which involves total gastrectomy, omentoburgectomy and the complete removal of Group 1, 2 and 3 regional lymph nodes has been widely accepted as the procedure of choice for the treatment of advanced upper gastric cancer. When Group 3 lymph nodes are not completely dissected, then standard lymphadenectomy (R2) is included. Paraaortic lymph node (N4) dissection plus R3 was included with R3 in the present study. Extended lymphadenectomy (R3) was performed in only 11% in the early period and in 30% in the late period.
As for treatment of the direct invasion to surrounding structures, the combined resection of the neighboring organ is effective (Habu et al. 1990) . When esophageal invasion extends further than 1 cm by X-ray and/or endoscopy preoperatively, then lower esophagectomy plus TG through the left thoracoabdominal approach should be selected to achieve complete mediastinal and abdominal lymphadenectomy (Sofia et al. 1990; Takeda et al . 1991) .
Since the original method of reconstruction (an end-to-side esophago-jejunostomy) was introduced, many techniques have been described, including esophagojejunostomy with side-to-side jejuno-jejunostomy, esophago-duodenostomy, interposition of transeverse colon or right colon, jejunal interposition, and a Roux-enYesophago-jejunostomy.
Although the mode of reconstruction after TG has varied over the years, the Roux-en-Y procedure seems to be preferred currently because of its established efficacy in diverting bile and pancreas juice away from the gastro jejunostomy. Alimentary tract reconstruction following TG has been by pouch Roux-en-Y procedure in the majority of operations (80%) in the present study. However, Armbrecht et al. (1988) caution that of 11 cases, all 11 had steatorrhoea, low xylose absorption in 1 of 11 and a low lactose absorption in none (0/11), at 9-135 (median 19.5) months postoperatively following TG with Rouxen-Y enteroanastomosis. Trod1 et al. (1987) reported the rate of anastomotic leakage was 5% in pouch Roux-en-Y procedure, and 16% in Billroth type end-to-side esophagojejunostomy with jejuno-jejunostomy, in their randomized clinical trial. In cases at stage I, II, no statistical differences in the 5-year survival rate was observed between before and after 1980. On the other hand, the 5-year survival rate after TG for cancer at stage III or IV during recent period was significantly higher than that during the earlier period due to the extended radical lymphadenectomy, in the present study. Maruyama et al. (1987) reported that the overall 5-year survival rate after TG was 19.8% from 1963 to 1966 in 103 Japanese hospitals, 30.1% from 1967 to 1973 in 56 Japanese hospitals and 39.9% from 1971 to 1985 in 817 cases at the National Cancer Center Hospital in Tokyo, due to the more extended lymphadenectomy.
The postoperative mortality after TG was 2.8-35% in Europe and in the USA (Hoglund et al. 1990 ) and was 1.6% in the present study. Jamn and de Souda (1989) reported the overall operative mortality rate following TG as 17%. However, it was decreased from 30% (1975-1980) to 7.5% (1981-1986) in their periodical study, and postoperative pulmonary complications were the most common complication occurring in 27%. In the present study, infectious complication was the most common. Tamames et al. (1990) reported an operative mortality rate of 17.9% following TG with esophago-jejunostomy and 22.2% following TG with colon interposition. Borchard (1990) reported that the autopsy confirmation of the frequency and localization of the metastatic spread of gastric cancer was to the liver in 34.3% -54.3% and to the peritoneum in 17.0% -28.4% in the world literature. Moreover, about half of all patients subjected to total gastrectomy experience weight loss, malabsorption (particularly of fat absorption), after TG (Olbe and Lundell, 1987) .
The caloric intake is a major factor in determining any assessment of the longterm effects of TG. A poor intake is associated with an inability to restore body weight, insufficient intake of food, bacterial overgrowth, malabsorption, anemia, reflux esophagitis and sometimes diarrhea. Therefore, postoperative periodical follow-up studies to discover any late complications are most important following TG.
